We show that the D − meson will inevitably form narrow bound states with 208 Pb. 
A detailed description of the Lagrangian density and the mean-field equations of motion needed to describe a finite nucleus is given in Refs. [3, 4] . At position r in a nucleus (the coordinate origin is taken at the center of the nucleus), the Dirac equations for the quarks and antiquarks in the D andD meson bags are given by [6, 7] :
[iγ · ∂ x − m c ] ψ c (x) (or ψc(x)) = 0.
The mean-field potentials for a bag centered at position r in the nucleus are defined by V q σ ( r) = g q σ σ( r), V q ω ( r) = g q ω ω( r) and V q ρ ( r) = g q ρ b( r), with g q σ , g q ω and g q ρ the corresponding quark and mesonfield coupling constants. (Note that we have neglected a possible, very slight variation of the scalar and vector mean-fields inside the meson bag due to its finite size [3] .) The mean meson fields are calculated self-consistently by solving Eqs. (23) - (30) of Ref. [4] .
The normalized, static solution for the ground state quarks or antiquarks in the meson bags may be written as:
where f = u,ū, d,d, c,c refers to quark flavors, and N f and ψ f ( x) are the normalization factor and corresponding spin and spatial part of the wave function. The bag radius in medium, R * j , which depends on the hadron species in which the quarks and antiquarks belong, will be determined through the stability condition for the (in-medium) mass of the meson against the variation of the bag radius [3, 4, 6, 7] (Eq. (9)). The eigenenergies ǫ f in Eq. (4) in units of 1/R * j are given by
where
eigenfrequencies, x q and x c , are determined by the usual, linear boundary condition [3, 4] .
The D andD meson masses in the nucleus at position r, are calculated by:
In Eqs. Table I . The parameters at the hadronic level associated with the core nucleus can be found in Refs. [3, 4] . We stress that while the model has a number of parameters, only three of them, g q σ , g q ω and g q ρ , are adjusted to fit nuclear data -namely the saturation energy and density of symmetric nuclear matter and the bulk symmetry energy. None of the results for nuclear properties depend strongly on the choice of the other parameters -for example, the relatively weak dependence of the final results for the properties of finite nuclei, on the chosen values of the current quark mass and bag radius, is shown explicitly in Refs. [3, 4] . Exactly the same coupling constants, g q σ , g q ω and g q ρ , are used for the light quarks in the mesons as in the nucleon. However, in studies of the kaon system, we found that it was phenomenologically necessary to increase the strength of the vector coupling to the non-strange quarks in the K + (by a factor of 1.4 2 ) in order to reproduce the empirically extracted K + -nucleus interaction [6] . It is not yet clear whether this is a specific property of the K + , which is a pseudoGoldstone boson, or a general feature of the interaction of a light quark, perhaps associated with the Pauli exclusion principle. In any case, we show results for theD binding energies with both choices for this potential, in order to test the theoretical uncertainty. The ω mean field potential with the larger coupling will be labelledṼ q ω (= 1.4 2 V q ω ).
Through Eqs. (1) - (9) we self-consistently calculate effective masses, m * j ( r) (j = D,D), and mean field potentials, V q σ,ω,ρ ( r), at position r in the nucleus. The scalar and vector potentials felt by the hadron, which will depend only on the distance from the center of the nucleus, r = | r|, are
given by:
where A(r) is the Coulomb interaction between the meson and the nucleus. Note that the ρ meson mean field potential, V q ρ (r), is negative in a nucleus with a neutron excess, such as e.g., 208 Pb. For the larger ω meson coupling, suggested by 
where E j is the total energy of the meson (the binding energy is E j − m j ). To deal with the long range Coulomb potential, we first expand the quadratic term (the zeroth component of Lorentz
is the combined potential due to ω and ρ mesons (V ωρ (r) = V q ω (r) − can be rewritten as an effective Schrödinger-like equation,
where Φ j (r) = 2m j φ j (r) and V j (E j , r) is an effective energy-dependent potential which can be split into three pieces (Coulomb, vector and scalar parts),
Note that only the first term in this equation is a long range interaction and thus needs special treatment, the second and third terms are short range interactions. In practice, Equation (15) It is an extremely important experimental challenge to see whether it can be detected.
The eigenfunctions for the Schrödinger-like equation are shown in Fig. 3 , together with the baryon density distribution in 208 Pb. For the usual ω coupling, the eigenstates (1s and 1p) are well within the nucleus, and behave as expected at the origin. For the stronger ω coupling, however, the D − meson is considerably pushed out of the nucleus. In this case, the bound state (an atomic state) is formed solely due to the Coulomb force. An experimental determination of whether this is a nuclear state or an atomic state would give a strong constraint on the ω coupling. We note, however, that because it is very difficult to produce D-mesic nuclei with small momentum transfer, and the D-meson production cross section is small compared with the background from other channels, it will be a challenging task to detect such bound states experimentally [24] . field (and hence dynamical symmetry breaking) in heavy quark systems. In spite of the perceived experimental difficulties, we feel that the search for these bound systems should have a very high priority.
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